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I. 

^ Q 

[Detailed explanation of a design] 

[0001] <0) 
[Industrial Application] 

This design is related with the circuit board for high speed signals which transmits the circuit \^ 
board, especially a high speed signal through the circuit board. 

[0002] ^ 
[Description of the Prior Art] 

Drawing 8 - drawing 10 are VIA (it is called Bahia or beer) of the conventional circuit board for 
high speed signals. 

It is the important section vertical cross section showing typically three sorts of examples of 
structure of the section. And drawing 1 1 - drawing 13 are each horizontal sectional view which 
meets the A-A line shown by drawin g 8 - drawing 10 , a B-B line, and a C-C line, respectively. 
Moreover, drawing 14 is a plan in alignment with D-D line of drawing 10 . 
[0003] 

The conventional example of drawin g 8 has a gland / voltage planes (henceforth a GND layer) g1. 
g2. and g3 here. Signal-transmission Rhine (henceforth signal line) 2a is formed in the signal 
plane si between the GND layer g1 and the GND layer g2. It has signal-line 2b in the signal plane 
s2 between the GND layer g2 and the GND layer g3, and signal-line 2a and signal-line 2b are 
connected between layers by VIA4 through the VIA lands 3a, 3b, and 3c. Moreover, the 
conventional example of drawin g 9 connects between layers signal-line 2b prepared in the signal 
plane s2 with signal-line 2a which has the GND layers g1 and g3. formed signal planes si and s2 
among these GND layers, and was prepared in the signal plane si by VIA4 through the VIA lands 
3a and 3c. Furthermore, the conventional example of drawing 1 0 has the GND layer g2 and the 
GND layer g3, and becomes by the configuration which connected between layers signal-line 
which formed signal planes sO and s2 up and down, respectively, and was formed in signal plane 
sO 2of GND layer g2 c, and signal-line 2b formed in the signal plane s2 by VIA4 through the VIA 
lands 3d, 3b, and 3c. 
[0004] 

And in the conventional example shown in drawing 8 - drawing 10 , although each of signal 
planes which transmit a signal, and GND layers is formed by the conductor layer which consists 
of a conductor, when the dielectric layers c1-c6 which controlled thickness and were formed 
intervene, between a signal plane and a GND layer, the circuit board for high speed signals is 
constituted, so that impedance matching of the conductor of a signal plane may be carried out. 
In addition, GND Rhine la, lb, and 1c is the Rhine patterns formed in the GND layers g1. g2, and 
g3, respectively. 
[0005] 

It is common in all of the conventional example in above drawing 8 - drawing 10 , and when VIA4 
which carries out the interlayer connection of the signal line penetrates the conductor layer of 
the GND layer g2 like the drawin g 8 and drawing 10 case and is formed, the GND pattern which 
becomes the surroundings of VIA land 3b from the GND layer g2 is formed so that drawing 12 
may see. However, that in which the GND pattern is not formed is used for the surroundings of 
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the VIA lands 3a, 3c, and 3d by the conductor layer of signal-line 2a, 2b, and 2c. respectively so 

that drawing 1 1 , drawing 13 . and drawing 14 may see. 

[0006] 

[Problem(s) to be Solved by the Device] 

the phenomenon which a part of signal will reflect in the conductor layer of signal-transmission 
Rhine in the above conventional circuit boards for high speed signals if discontinuity like VIA is in 
waveguide — it is — actual — the near periphery of a VIA land — especially — a high speed 
signal — receiving — reflection of a signal — ******** — it had become a problem that the 
transmission characteristic of a signal gets worse by **. 
[0007] 

In the above conductor layers for signal transmissions, reflection of a signal occurred near the 
periphery of a VIA land, this design was made in order to remove the trouble that the 
transmission characteristic of a high speed signal gets worse, and it aims at offering the 
structure of the circuit board for high speed signals which was excellent in the transmission 
characteristic of a high speed signal. 
[0008] 

[Means for Solving the Problem] 

The circuit board for high speed signals concerning this design has the conductor layer for signal 
transmissions of two or more layers, and a gland / conductor layer for power sources. It is the 
circuit board which has the dielectric layer which controlled and formed thickness between the 
layers of this conductor layer for signal transmissions, and a gland / conductor layer for power 
sources so that impedance matching of the conductor of the conductor layer for signal 
transmissions might be carried out. It has the grand pattern formed so that this VIA land might 
be surrounded around [ in which VIA which connects between two conductor layers for signal 
transmissions was prepared ] the VIA land of the conductor layer for signal transmissions. 
[0009] 
[Function] 

It can hold now in the property which excelled [ part / which connects a signal between signal 
planes in this design / of VIA ] in the request of the transmission characteristic of a high speed 
signal since reflection of the high speed signal which happens when there is no grand pattern in 
the surroundings of the VIA land of a signal plane [ near the periphery of the VIA land which has 
a signal plane by forming the grand pattern ] so that this may be surrounded was suppressed and 
it came to have promoted the transparency by areflaxia. 
[0010] 
[Example] 

Drawing 1 is the important section vertical cross section showing the first example by this 
design typically. And drawing 4 , drawing 5 , and drawing 6 are horizontal sectional views which 
were shown in drawing 1 and which meet an A-A line, a B-B line, and a C-C line, respectively. In 
addition, in the explanatory view of an example, the sign same identically to the conventional 
example of drawing 8 - drawing 14 as a considerable part is attached and shown. 
[0011] 

In drawing 1 and drawin g 4 - drawing 6 , the circuit board for high speed signals which the 
dielectric layers c1-c6 which had thickness controlled intervene, and consists of a multilayer 
substrate is constituted so that impedance matching of signal-line 2a and the 2b may be carried 
out among the GND layers g1, g2, and g3 of the signal planes si and s2 of a conductor layer 
which transmit a signal, and the conductor layer a gland / for power sources. Therefore, the main 
configuration of this example supports the conventional example of drawing 8 . 
[0012] 

In this configuration, the interlayer connection of signal-line 2a of a signal plane si arranged in 
the middle on both sides of the GND layer g2 and the signaHine 2b of a signal plane s2 is carried 
out by VIA4 through the VIA lands 3a, 3b, and 3c. In this case, the grand patterns 5a and 5b 
which become the surroundings of the VIA lands 3a and 3c from appearance of signal planes si 
and s2 which surrounds this VIA land, respectively as shown in drawing 4 and drawing 6 are 
formed, respectively. In addition, especially such [ drawing 5 ] a grand pattern is not formed, but 
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as illustrated in the conventional example of drawing 12 . VIA3b is widely surrounded in the GND 
layer g2. 

Thus, reflection of a signal [ / near the periphery of VIA 3a and 3c ] can be pressed down now 
by having formed the grand patterns 3a and 3c in signal planes s1 and s2, respectively so that 
VIA land 3a and VIA land 3c may be taken and surrounded. For this reason, improvement in 
******** especially of the transmission characteristic of a high speed signal was able to be 
carried out conventionally. 
[0013] 

Moreover, drawin g 2 is the important section vertical cross section showing the second example 
of this design typically. As it sees in drawing, it is an example in case the signal planes si and s2 
for two-layer exist between two GND layers g1 and g3. Therefore, the main configuration of this 
example supports the conventional example of drawing 9 . The effectiveness the horizontal 
sectional view which meets the A-A line and Q-C line of drawing 2 is the same as that of what 
was shown in drawing 4 and drawing 6 respectively, and same as what was explained in the first 
example is acquired. 
[0014] 

Furthermore, drawing 3 is the important section vertical cross section showing the third example 
by this design typically. As shown in drawing, it is the case where a signal plane exists in the 
surface of a multilayer substrate, and the main configuration supports the conventional example 
of drawing 10 . Drawing 7 shows the plan in alignment with D-D line shown in drawing 3 . Grand 
pattern 5c is prepared in a signal plane sO so that drawing 7 may see, and VIA land 3d may be 
taken and surrounded. With grand pattern 5b which also showed this grand pattern to drawing 6 . 
the almost same effectiveness as the case of the first example is acquired. 
[0015] 

In addition, it cannot be overemphasized that the configuration of an above-mentioned grand 
pattern is not limited to the configuration of the pattern shown in the example of drawing 4 . 
drawing 6 , and drawing 7 . 
[0016] 

[Effect of the Device] 

The high speed signal which consists of multilayer structure of a signal plane and a GND layer as 
mentioned above according to this design 

business — in the circuit board, since a grand pattern which takes and surrounds this around a 
VIA land to the signal plane which connects between two signal lines of a different layer between 
layers by VIA was prepared, reflection of a signal [ / near the VIA land circumference ] could be 
reduced. For this reason, especially the improvement in the transmission characteristic of a high 
speed signal was attained. 
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CLAIMS 



[Utility model registration claim] 

[Claim 1] Between said conductor layer for signal transmissions of the circuit board which has 
the conductor layer for signal transmissions of two or more layers, and a gland / conductor layer 
for power sources, and the layer of a gland / conductor layer for power sources In the circuit 
board for high speed signals which has the dielectric layer which controlled and formed thickness 
so that impedance matching of the conductor in said conductor layer for signal transmissions 
might be carried out The circuit board for high speed signals characterized by having the grand 
pattern formed so that this VIA land might be surrounded around [ in which VIA which connects 
between said predetermined conductor layers for signal transmissions was prepared ] the VIA 
land of said conductor layer for signal transmissions. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the important section vertical cross section showing the first example of this 
design typically. 

[Drawin g 2] It is the important section vertical cross section showing the second example by this 
design. 

[Drawin g 3] It is the important section vertical cross section showing the third example by this 
design. 

[Drawing 4] It is the horizontal sectional view which meets the A-A line shown in drawing 1 . 
[Drawin g 5] It is the horizontal sectional view which meets the B-B line shown in drawing 1 . 
[Drawing 6] It is the horizontal sectional view which meets the C-C line shown in drawing 1 . 
[Drawing 7] It is a plan in alignment with D-D line shown in drawing 3 . 

[Drawing 8] It is the important section vertical cross section showing typically the 1 conventional 
example of the circuit board for high speed signals. 

[Drawin g 9] It is the important section vertical cross section showing other conventional 
examples of the circuit board for high speed signals. 

[Drawing 10 ] It is the important section vertical cross section showing other conventional 
examples of the circuit board for high speed signals. 

[Drawing 11 ] It is the horizontal sectional view which meets the A-A line shown in drawing 8 and 
drawing 9 . 

[Drawing 12] It is the horizontal sectional view which meets the B-B line shown in drawing 8 and 
drawing 10 . 

[Drawing 13] It is the horizontal sectional view which meets the C-C line shown in drawing 8 , 
drawing 9 , and drawing 10 . 

[Drawing 14 ] It is a plan in alignment with D-D line shown in drawing 10 . 
[Description of Notations] 

la, lb, 1c GND Rhine (a gland / power-source Rhine) 
2a, 2b, 2c Signal line (signal-transmission Rhine) 
3a, 3b, 3c, 3d VIA land 
4 VIA 

5a, 5b, 5c Grand pattern 

g1, g2, g3 GND layer (a gland/voltage plane) 

sO, s1, s2 Signal plane 

c1, c2, c3, c4, c5, c6 Dielectric layer 
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